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SURFHVVLQJRIWHPSRUDULO\DPELJXRXV
VHQWHQFHV$VHOISDFHGUHDGLQJVWXG\ZLWK*HUPDQ'XWFKDQG)UHQFKOHDUQHUV
/HDK5REHUWV	6DUDK$QQ/LV]ND
8QLYHUVLW\RI<RUN	8QLYHUVLW\RI*UHHQZLFK

$EVWUDFW
7KHUHVXOWVRIDVHOISDFHGUHDGLQJVWXG\ZLWKDGYDQFHG*HUPDQ'XWFKDQG)UHQFK
VHFRQGODQJXDJH/OHDUQHUVRI(QJOLVKVKRZHGWKDWWKHLURQOLQHFRPSUHKHQVLRQRI
HDUO\FORVXUH(&VHQWHQFHVZKLFKDUHLQLWLDOO\PLVDQDO\VHGE\QDWLYH(QJOLVKVSHDNHUV
HJ:KLOH-RKQKXQWHGWKHIULJKWHQHGUDEELWHVFDSHGZDVDIIHFWHGE\ZKHWKHURUQRW
OLNH(QJOLVKWKHLUILUVWODQJXDJH/HQFRGHVDVSHFWJUDPPDWLFDOO\)UHQFKRURQO\YLD
OH[LFDOPHDQV*HUPDQ'XWFK7KH(QJOLVKDQGWKHKLJKHUSURILFLHQF\)UHQFK
SDUWLFLSDQWVVKRZHGDSURFHVVLQJDV\PPHWU\LQWKHLURQOLQHUHDGLQJRIWKHWHPSRUDULO\
DPELJXRXVVHQWHQFHVDVVXPHGWREHFDXVHGE\WKHGLIIHUHQFHLQWKHDVSHFWXDOSHUVSHFWLYH
DFRPSUHKHQGHUWDNHVZKHQLQLWLDOYHUEVDSSHDULQWKHSDVWVLPSOHYVWKHSDVWSURJUHVVLYH
FIHJ)UD]LHU&DUPLQDWL&RRN0DMHZVNL	5D\QHU,QFRQWUDVWWKH*HUPDQ
DQG'XWFKOHDUQHUVLUUHVSHFWLYHRISURILFLHQF\WUHDWHGERWKSURJUHVVLYHDQGVLPSOH
VHQWHQFHVLQWKHVDPHZD\GHVSLWHWKHIDFWWKDWDOOWKH/OHDUQHUVZHUHPDWFKHG
DFFRUGLQJWRWKHLUPHWDOLQJXLVWLFNQRZOHGJHRI(QJOLVKDVSHFWXDOGLVWLQFWLRQV
)XUWKHUPRUHGHVSLWHSDWWHUQLQJZLWKWKH*HUPDQOHDUQHUVRQOLQHWKH'XWFK/OHDUQHUV¶
RIIOLQHMXGJPHQWVZHUHPRUHDNLQWRWKRVHRIWKH(QJOLVKQDWLYHVSHDNHUVDQGWKH)UHQFK
/OHDUQHUVVKRZLQJDQHIIHFWRIDVSHFWZKLFKFRXOGEHDUJXHGWROHQGVXSSRUWWRWKH
LGHDWKDWSURJUHVVLYHDVSHFWPD\EHEHFRPLQJJUDPPDWLFDOL]HGLQ'XWFK%HKUHQV


)OHFNHQ	&DUUROO)OHFNHQ7DNHQWRJHWKHUWKHUHVXOWVRIWKLVVWXG\DGGWR
RXUJURZLQJXQGHUVWDQGLQJRIFURVVOLQJXLVWLFLQIOXHQFHVGXULQJRQOLQH/VHQWHQFH
SURFHVVLQJDQGGLIIHUHQFHVEHWZHHQ/SDUVLQJDQGOHDUQHUV¶PHWDOLQJXLVWLF/
SHUIRUPDQFH

,QWURGXFWLRQ
$VVHVVLQJVHFRQGODQJXDJH/OHDUQHUV¶NQRZOHGJHRIJUDPPDWLFDOSKHQRPHQDLQWKH
/RIWHQLQYROYHVWKHXVHRIMXGJHPHQWJDSILOOLQJDQGRWKHUWDVNVWKRXJKWWRWDSLQWR
PHWDOLQJXLVWLFDQGRUH[SOLFLWNQRZOHGJHHJ(OOLV,QWKHFXUUHQWVWXG\ZH
PDNHXVHRIRQOLQHFRPSUHKHQVLRQYLDDVHOISDFHGUHDGLQJWDVNWRLQYHVWLJDWH/
OHDUQHUV¶ZRUGE\ZRUGLQFUHPHQWDOSDUVLQJWRH[DPLQHNQRZOHGJHRIDVSHFWXDO
GLIIHUHQFHVLQ(QJOLVKKHUHWKHFRQWUDVWEHWZHHQSDVWVLPSOHSURJUHVVLYHWKDWFDQEH
DUJXHGWREHLPSOLFLW6SHFLILFDOO\ZHLQYHVWLJDWHWKHH[WHQWWRZKLFKWKHDVSHFW
SURJUHVVLYHRIDSUHYLRXVO\HQFRXQWHUHGYHUEDIIHFWVOHDUQHUV¶VXEVHTXHQWSURFHVVLQJRI
WKHSRWHQWLDOGLUHFWREMHFWDQGWKHIROORZLQJLQSXW
/LNHQDWLYHVSHDNHUVHYLGHQFHIURPRQOLQHSURFHVVLQJVWXGLHVXVLQJWLPH
VHQVLWLYHPHWKRGVOLNHVHOISDFHGUHDGLQJKDVVKRZQWKDW²JLYHQVXIILFLHQWOH[LFDO
LQIRUPDWLRQ²/OHDUQHUVLQFUHPHQWDOO\SURFHVVWKHLQSXWPDNLQJUHDOWLPHSURFHVVLQJ
FRPPLWPHQWVGXULQJFRPSUHKHQVLRQHJ-DFNVRQ-DFNVRQ	5REHUWV-XIIV
	+DUULQJWRQ5REHUWV	)HOVHUVHH5REHUWVIRUDUHYLHZ,Q
ERWKWKHPRQROLQJXDODQG/SURFHVVLQJOLWHUDWXUHPXFKHYLGHQFHIRULQFUHPHQWDO
SURFHVVLQJFRPHVIURPVWXGLHVRQWKHSURFHVVLQJRIWHPSRUDULO\DPELJXRXVVHQWHQFHV
ZKHUHWKHLQSXWLVPLVDQDO\VHG)RULQVWDQFHQDWLYH(QJOLVKUHDGHUVDUHKLJKO\OLNHO\WR


LQWHUSUHWDWHPSRUDULO\DPELJXRXV'3OLNHWKHVRQJLQDVWKHGLUHFWREMHFWRIDQLQLWLDO
RSWLRQDOO\WUDQVLWLYHYHUEOLNHSOD\HG7KLVOHDGVWRSURFHVVLQJGLIILFXOW\LQFDVHVZKHUH
WKLVGLUHFWREMHFWRUµODWHFORVXUH¶DQDO\VLVWXUQVRXWWREHLQFRUUHFWDQGDQµHDUO\
FORVXUH¶LQWHUSUHWDWLRQLVUHTXLUHGZLWKWKH'3EHLQJUHLQWHUSUHWHGDVWKHVXEMHFWRIWKH
PDLQYHUESOHDVHGLQ>@
 :KLOHWKHEDQGSOD\HGWKHVRQJSOHDVHGDOOWKHFXVWRPHUV

 7KHLQLWLDOH[SHFWDWLRQIRUDQGRUWKHVWUHQJWKRIWKHSDUVHU
VFRPPLWPHQWWRVXFK
DQHUURQHRXVLQWHUSUHWDWLRQRIDQDPELJXRXV'3EHHQIRXQGWRGLIIHUDVDIXQFWLRQRI
YDULRXVIDFWRUV7KHVHLQFOXGHKRZSODXVLEOHWKHDPELJXRXV'3PD\EHDVDGLUHFWREMHFW
3LFNHULQJ	7UD[OHU5REHUWV	)HOVHUWKHVXEFDWHJRULVDWLRQSUHIHUHQFHVRI
WKHLQLWLDOYHUE*DUQVH\3HDUOPXWWHU0\HUV	/RWRFN\3LFNHULQJ7UD[OHU	
&URFNHURUWKHOHQJWKRIWKHDPELJXRXV'3)HUUHLUD	+HQGHUVRQ
6SHFLILFDOO\WKHILQGLQJVVKRZWKDWWKHORQJHUWKHSDUVHULVFRPPLWWHGWRWKHZURQJ
DQDO\VLVDQGRULIWKHHUURQHRXVSDUVHLVXSXQWLOWKDWSRLQWVHPDQWLFDOO\VXSSRUWHGWKH
PRUHHIIRUWIXOUHFRYHU\IURPPLVDQDO\VLVLV,QWHUPVRIPHDVXULQJEHKDYLRXUDOUHVSRQVHV
WRWKHVHXQGHUO\LQJSURFHVVHVWKLVPHDQVWKDWLQFDVHVZKHUHSODXVLELOLW\DQLPDF\DQG
VXEFDWHJRUL]DWLRQELDVHVVXSSRUWWKHLQLWLDOHUURQHRXVSDUVHFRPSDUDWLYHO\PRUH
SURFHVVLQJGLIILFXOW\IROORZLQJGLVDPELJXDWLRQLVREVHUYHG/OHDUQHUV¶UHDGLQJRI
WHPSRUDULO\DPELJXRXVVHQWHQFHVVKRZWKDWWKH\DUHDOVRVHQVLWLYHWRVXFKIDFWRUVDV
SODXVLELOLW\RIWKHLQLWLDODQDO\VLV5REHUWV	)HOVHUVXEFDWHJRUL]DWLRQELDVHV
-DFNVRQ	%REEDQGDQLPDF\-DFNVRQ	5REHUWVDQGWRDVLPLODUH[WHQW
WRQDWLYHVSHDNHUV+RZHYHUGHVSLWHRIWHQSHUIRUPLQJLQDQDWLYHOLNHPDQQHUFURVV


OLQJXLVWLFLQIOXHQFHVKDYHEHHQREVHUYHGLQ/OHDUQHUV¶SURFHVVLQJRIVXFKFRQVWUXFWLRQV
ZKHUHVXEFDWHJRUL]DWLRQGLIIHUHQFHVH[LVWEHWZHHQWKHWZRODQJXDJHVHJ'XVVLDV	
&UDPHU6FDOW])UHQFN0HVWUH	3\QWHDQGQRQQDWLYHOLNHRQOLQH
SURFHVVLQJKDVEHHQIRXQGIRUOHDUQHUVRIDORZHUSURILFLHQF\HYHQLIRIIOLQH
SHUIRUPDQFHLVQDWLYHOLNH-DFNVRQ-DFNVRQ	YDQ+HOO,WKDVEHHQDUJXHG
WKDW/OHDUQHUV¶VORZHUOH[LFDODFFHVVPD\XQGHUOLHVXFKGLIIHUHQFHV+RSS
0LOOHU2YHUDOOWKH/SDUVLQJUHVXOWVVKRZWKDWJLYHQWKHUHTXLVLWHNQRZOHGJH
OHDUQHUVDUHDVDEOHDVQDWLYHVSHDNHUVWRPDNHXVHRIOH[LFDOVHPDQWLFLQIRUPDWLRQGXULQJ
UHDOWLPHSURFHVVLQJEXW/SDUVLQJSHUIRUPDQFHPD\EHDIIHFWHGE\GLIIHULQJSURSHUWLHV
RIWKH/DQGRU/SURILFLHQF\
,QPRQROLQJXDOVWXGLHVDQRWKHUIDFWRUWKDWKDVEHHQIRXQGWRDIIHFWUHDOWLPH
SURFHVVLQJFRPPLWPHQWVGXULQJRQOLQHSURFHVVLQJLVJUDPPDWLFDODVSHFW)RUH[DPSOH
LQDQH\HWUDFNLQJH[SHULPHQW)UD]LHU&DUPLQDWL&RRN0DMHZVNLDQG5D\QHU
VKRZHGWKDWWKHJUDPPDWLFDODVSHFWRIWKHLQLWLDOYHUELQIOXHQFHVWKHVWUHQJWKRIDUHDGHU¶V
FRPPLWPHQWWRDGLUHFWREMHFWLQWHUSUHWDWLRQLQWKHW\SHRIVXEMHFWREMHFWDPELJXLW\
FRQVWUXFWLRQVWKDWDUHWKHIRFXVRIWKLVSDSHU7KHDXWKRUVLQYHVWLJDWHGKRZ(QJOLVKQDWLYH
VSHDNHUVSURFHVVHGVHQWHQFHVOLNHDQGZKLFKGLIIHUHGLQWKDWWKHLQLWLDO
VXERUGLQDWHYHUEDSSHDUHGHLWKHULQWKHSDVWVLPSOHRUWKHSDVWSURJUHVVLYH
 D 3DVWVLPSOHHDUO\FORVXUH
  $V-RKQKXQWHGWKHIULJKWHQHGGHHUHVFDSHGWKURXJKWKHZRRGV
 E 3DVWVLPSOHODWHFORVXUH
  $V-RKQKXQWHGWKHIULJKWHQHGGHHULWHVFDSHGWKURXJKWKHZRRGV
 D 3DVWSURJUHVVLYHHDUO\FORVXUH


  $V-RKQZDVKXQWLQJWKHIULJKWHQHGGHHUHVFDSHGWKURXJKWKHZRRGV
 E 3DVWSURJUHVVLYHODWHFORVXUH
  $V-RKQZDVKXQWLQJWKHIULJKWHQHGGHHULWHVFDSHGWKURXJKWKHZRRGV

,WZDVIRXQGWKDWHYHQWKRXJKWKHUHZDVHYLGHQFHWKDWWKH(QJOLVKVSHDNLQJUHDGHUV
PLVLQWHUSUHWHGWKHDPELJXRXV'3DVGLUHFWREMHFWLQERWKSDVWVLPSOHDQGSDVWSURJUHVVLYH
FRQGLWLRQVDWWKHSRLQWRIGLVDPELJXDWLRQLHLQWKHUHJLRQRIWKHPDLQYHUEHVFDSHG
IROORZLQJWKLVSURFHVVLQJWKHHDUO\FORVXUHSDVWVLPSOHLWHPVDODWHULQWKHVHQWHQFH
ZDVVLJQLILFDQWO\PRUHFRVWO\ERWKLQFRPSDULVRQWRWKHODWHFORVXUHYHUVLRQRIWKH
VHQWHQFHZKHUHWKHGLUHFWREMHFWDQDO\VLVLVFRUUHFWEDQGWRWKHHDUO\FORVXUHSDVW
SURJUHVVLYHDLWHPV7KHDXWKRUVDVVXPHWKDWWKLVDV\PPHWU\LQSURFHVVLQJFRVW
EHWZHHQWKHWZRHDUO\FORVXUHVHQWHQFHVZDVFDXVHGE\WKHGLIIHUHQWSHUVSHFWLYHVWKDW
UHDGHUVWDNHZKHQHQFRXQWHULQJDSDVWVLPSOHYHUVXVDSDVWSURJUHVVLYHYHUE6SHFLILFDOO\
DQHYHQWLYHRUH[WHUQDOSHUVSHFWLYHWHQGVWREHDGRSWHGZKHQUHDGLQJDYHUELQWKHSDVW
VLPSOHDDQGWKHUHIRUHDFRPSOHWHGRUERXQGHGHYHQWLVSUHIHUUHG7KDWLVLID
VHPDQWLFDOO\DSSURSULDWHGHILQLWH'3VXFKDVWKHIULJKWHQHGGHHUIROORZVWKLVSDVW
VLPSOHYHUEKXQWLWFDQKDSSLO\VHUYHDVDGLUHFWREMHFWDQGDVVXFKSURYLGHVDQ
HQGSRLQWZKLFKFRPSOHWHVWKHSUHIHUUHGERXQGHGHYHQW,QWKHSDVWSURJUHVVLYHVHQWHQFHV
RQWKHRWKHUKDQGDRQUHDGLQJWKHLQLWLDOYHUEUHDGHUVDUHPRUHOLNHO\WRDGRSWDQ
LQWHUQDOSHUVSHFWLYHZKLFKPHDQVWKDWDFRPSOHWHGHYHQWLVOHVVH[SHFWHGDQGDQHQGSRLQW
LVQRWQHFHVVDU\7KHUHIRUHHYHQZKHQWKH'3LVLQLWLDOO\PLVDQDO\VHGDVGLUHFWREMHFWRI
WKHLQLWLDOSURJUHVVLYHYHUEUHFRYHU\IURPPLVDQDO\VLVLVPXFKHDVLHUDUJXDEO\EHFDXVH
WKHSDUVHULVQRWUHTXLUHGWRUHOLQTXLVKDSUHIHUUHGDQDO\VLVIRUDGLVSUHIHUUHGRQHDVLVWKH


FDVHLQWKHSDVWVLPSOHVHQWHQFHV7KHUHVXOWVRIWKH)UD]LHUHWDOVWXG\VKRZHGWKDWWKH
SURJUHVVLYHQRQSURJUHVVLYHDVSHFWXDOGLIIHUHQFHEHWZHHQWKHWZRVHQWHQFHVKDVDQ
REVHUYDEOHEHKDYLRXUDOFRQVHTXHQFH²DIIHFWLQJWKHSDUVHU
VFRPPLWPHQWVWRRQJRLQJ
DQDO\VHV²DQGVXJJHVWVWKDWVXFKVHPDQWLFLQIRUPDWLRQLVUDSLGO\DVVHVVHGWRLQIRUP
SDUVLQJGHFLVLRQVDWOHDVWIRUQDWLYH(QJOLVKVSHDNHUV7KLVJHQHUDOILQGLQJZLWKUHJDUGV
DVSHFWILWVZLWKVWXGLHVVKRZLQJWKDWPRQROLQJXDOVSHDNHUV¶UHDOWLPHFRQVWUXDORI
HYHQWVLVDIIHFWHGE\ZKHWKHURUQRWDODQJXDJHKDVJUDPPDWLFDOL]HGDVSHFWZLWK
VSHDNHUVRI>@JUDPPDWLFDOL]HGDVSHFWODQJXDJHV*HUPDQ'XWFK1RUZHJLDQKDYLQJ
PRUHRIDWHQGHQF\WRWDNHDQH[WHUQDOSHUVSHFWLYHSUHIHUULQJDQHQGSRLQWIRURQJRLQJ
HYHQWV&DUUROO1DWDOH	6WDUUHQ&DUUROOYRQ6WXWWHUKHLP	1VH1VH
&DUUROO	YRQ6WXWWHUKHLPYRQ6WXWWHUKHLP	1VHYRQ6WXWWHUKHLP1VH
	0XUFLD6HUUD
,QWKHFXUUHQWVWXG\ZHWDNHWKH)UD]LHUHWDOH[SHULPHQWDVDPRGHODQGDVN
ZKHWKHU*HUPDQ'XWFKDQG)UHQFKDGYDQFHG/OHDUQHUVRI(QJOLVKDUHVLPLODUO\
DIIHFWHGE\VXFKDVSHFWXDOGLIIHUHQFHVLQWKHLURQOLQHSURFHVVLQJRIWKHVHW\SHVRI
VHQWHQFHVLQ(QJOLVK,QRWKHUZRUGVGRHVWKHOHDUQHUV¶NQRZOHGJHRI(QJOLVKDVSHFWXDO
GLVWLQFWLRQVVSHFLILFDOO\EHWZHHQWKHSDVWVLPSOHDQGSDVWSURJUHVVLYHDVGHPRQVWUDWHG
YLDDWUDGLWLRQDOSDSHUDQGSHQFLOµJDSILOOLQJ¶SURGXFWLRQWDVNOHDGWRVLPLODURQOLQH
SDUVLQJH[SHFWDWLRQVFRPPLWPHQWVWRWKRVHRIQDWLYH(QJOLVKVSHDNHUV"*LYHQWKH
ILQGLQJVRIHDUOLHU/VHQWHQFHSURFHVVLQJUHVHDUFKZHNQRZWKDWOHDUQHUVPDNHXVHRI
OH[LFDOVHPDQWLFLQIRUPDWLRQGXULQJSDUVLQJEXWZKDWLVRISDUWLFXODULQWHUHVWLVZKHWKHU
RUQRWRUWRZKDWH[WHQWWKH/OHDUQHUV¶SURFHVVLQJRIWKH(QJOLVKSDVWVLPSOHDQGSDVW
SURJUHVVLYHLVDIIHFWHGE\WKHLU/VSHFLILFDOO\ZKHWKHUWKHLU/KDVJUDPPDWLFDOL]HG


DVSHFW)UHQFKRUQRW*HUPDQ'XWFK%HIRUHSUHVHQWLQJWKHPHWKRGDQGUHVXOWVZH
ILUVWVHWRXWWKHFURVVOLQJXLVWLFGLIIHUHQFHVLQWHQVHDQGJUDPPDWLFDODVSHFWEHWZHHQWKH
ODQJXDJHVXQGHULQYHVWLJDWLRQ

&URVVOLQJXLVWLFGLIIHUHQFHVLQWHQVHDQGDVSHFWEHWZHHQ(QJOLVK)UHQFK*HUPDQDQG
'XWFK
*UDPPDWLFDOWHQVHHQFRGHVWKHGHLFWLFWHPSRUDOUHODWLRQVRISUHVHQWSDVWDQGIXWXUH
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%\HVWDEOLVKLQJDFRQQHFWLRQEHWZHHQWLPHVSDQ77DQGWLPHVSDQ76LWWKLV
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6KHZDVZRUNLQJ
WKH77LV6,08/7$1(286ZLWKWKHWLPHRI
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
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WKHXVHRIWHPSRUDODGYHUELDOVDQGFRQWH[W,QWHUPVRIWKLVVWXG\WKHODQJXDJHVXQGHU
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(QJOLVKLWLVRYHUWO\UHDOL]HGE\WKHVLPSOHSDVW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6LPLODUO\)UHQFKKDVDSDVWVLPSOH
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$WWKHFRUHRIWKLVKLHUDUFK\LVWKHSHUIHFWLYHLPSHUIHFWLYHGLFKRWRP\SHUIHFWLYHDVSHFW
UHSUHVHQWVDVLWXDWLRQHYHQWLQLWVWRWDOLW\LHLWKDVDEHJLQQLQJPLGGOHDQGDQHQGDQG
WKHVLWXDWLRQHYHQWLVYLHZHGH[WHUQDOO\&RQYHUVHO\LPSHUIHFWLYHDVSHFWYLHZVWKH
HYHQWVLWXDWLRQLQWHUQDOO\ZLWKRXWDQ\H[SOLFLWUHIHUHQFHWRLWVEHJLQQLQJPLGGOHRUHQG
DQGW\SLFDOO\H[SUHVVHVHLWKHUµRQJRLQJQHVV¶RUµKDELWXDOLW\¶5HWXUQLQJWR.OHLQ¶V
WHUPLQRORJ\WKLVGLVWLQFWLRQLVFDSWXUHGE\WKH77DW76LWSHUIHFWLYHYHUVXV77LQFOXGHG
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LPSHUIHFWLYH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JUDPPDWLFDOL]HGLVODQJXDJHVSHFLILF)UHQFKDQG0RGHUQ*UHHNIRUH[DPSOHKDYHD
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SUHVHQW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
 (QJOLVK D6KHLVZDVZRUNLQJ3URJUHVVLYH


E6KHZRUNVZRUNHG1RQSURJUHVVLYH
F6KHXVHGWRZRXOGZRUN1RQSURJUHVVLYH

)UHQFKRQWKHRWKHUKDQGDVPHQWLRQHGDERYHJUDPPDWLFDOL]HVDVWUDLJKW
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GLIIHUHQFHEHWZHHQIXQFWLRQDODQGIRUPDODSSURDFKHVLVWKDWWKHIRUPHUWHQGVWR
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8QOLNHJUDPPDWLFDOL]HGDVSHFWLQKHUHQWDVSHFWLVXQLYHUVDODQGQRQ
JUDPPDWLFDOL]HGGHILQHGE\WKHLQWHUQDOVHPDQWLFSURSHUWLHVRIDYHUERULWVSUHGLFDWH
ZKLFKIDOOLQWRRQHRIIRXUFDWHJRULHVVWDWHVDFWLYLWLHVDFFRPSOLVKPHQWVDQG
DFKLHYHPHQWV&RPULH9HQGOHU%DVHGRQWKHVHFDWHJRULHVWKH$+SUHGLFWV
GLVWLQFWGHYHORSPHQWDOVWDJHVRI/DFTXLVLWLRQIRUWHPSRUDOIRUPVDFKLHYHPHQWV
DFFRPSOLVKPHQWVDFWLYLWLHVVWDWHV$QGHUVHQ$QGHUVHQ	6KLUDL
%DUGRYL+DUOLJ&RVWHOORDQG6KLUDL+RZHYHULWVH[SODQDWRU\SRZHUOLHVDW
WKHHDUO\VWDJHVRIGHYHORSPHQWDVKLJKHUSURILFLHQF\OHDUQHUVDUHH[SHFWHGWRKDYH


PRYHGDZD\IURPPDUNLQJYHUEVIRULQKHUHQWDVSHFWLQIDYRXURIQDWLYHOLNHPDUNLQJ
$OVRQRWHWKDWWKLVLVUHJDUGOHVVRI/EDFNJURXQGDVWKH$+LVEDVHGRQXQLYHUVDOVDQG
LVWKHUHIRUHFURVVOLQJXLVWLFZKLFKVXJJHVWVWKDWSHUIRUPDQFHDFURVVOHDUQHUVVKRXOGEH
VLPLODU,WLVWKXVXQDEOHWRH[SODLQRSWLRQDOXVHRIIRUPVDWDGYDQFHGOHYHOVIURP
VSHDNHUVRISDUWLFXODU/EDFNJURXQGVVHHEHORZ/LQNHGWRWKLVWKHUHLVQRUHFRXUVHWR
/WUDQVIHUDWDQ\SRLQWLQGHYHORSPHQWDQGDQ\JUDPPDWLFDOL]HGWHQVHDVSHFWGLIIHUHQFHV
LQ//SDLULQJVDUHLUUHOHYDQW7KLVFRQWUDVWVZLWKPRUHIRUPDODSSURDFKHVZKHUHWKH
LVVXHRI/WUDQVIHULVRIFHQWUDOFRQFHUQ
7KRVHZRUNLQJZLWKLQPRUHIRUPDODSSURDFKHVVXFKDVWKH*HQHUDWLYH
*UDPPDU0LQLPDOLVW3URJUDPIUDPHZRUNDUHLQWHUHVWHGLQWKHDFTXLVLWLRQRIRYHUW
PRUSKRORJLFDOPDUNLQJRIWHPSRUDOV\VWHPVDQGFRQFHUQHGZLWKWKHGHYHORSPHQWRI
OHDUQHUV¶XQGHUO\LQJNQRZOHGJHRIRYHUWIRUPVLQWKHFRQWH[WRIWKHSUHVHQFHRUDEVHQFH
RIIXQFWLRQDOFDWHJRULHVDQGWKHLUIHDWXUDOSURSHUWLHVHJ7>SDVW@$VS>SURJ@
0XFKRIWKHGLVFXVVLRQKDVFHQWUHGRQKRZPXFKLIDWDOOWKH/LQIOXHQFHVWKH
GHYHORSPHQWRIVXFKFDWHJRULHVDQGIHDWXUHVLQWHUPVRIWKHWUDQVIHURI/SURSHUWLHV,W
DOVRDVNVZKHWKHURUQRWWKHVHLQIOXHQFHVDUHSHUPDQHQW7KLVGHEDWHKDVSDUWO\DULVHQLQ
OLJKWRIHYLGHQFHWRVXJJHVWWKDWDGYDQFHGOHYHO/VSHDNHUVDUHVXVFHSWLEOHWRWKH
RSWLRQDOXVHRI/IRUPVLQSURGXFWLRQWKDWGRQRWKDYHFRUUHVSRQGLQJXQGHUO\LQJ
UHSUHVHQWDWLRQVLQWKH/)RUH[DPSOH/(QJOLVKWHQVHPDUNLQJLQ/&KLQHVHKDV
UHFHLYHGDWWHQWLRQDV&KLQHVHODFNV7>SDVW@HJ+DZNLQV	/LV]ND/DUGLHUH
DE/6SDQLVKDVSHFWPDUNLQJLQ/(QJOLVKZKLFKODFNVWKH$VS
>SHUIHFWLYH@KDVDOVREHHQDIRFXVRIHQTXLU\HJ0RQWUXO	6ODEDNRYD
6ODEDORYD6ODEDNRYD	0RQWUXO7KHTXHVWLRQRIWKHSHUPDQHQF\RI


/WUDQVIHULVLQWHJUDOWRWKHLVVXHRIKRZPXFKDFFHVVWR8QLYHUVDO*UDPPDUROGHU/
OHDUQHUVKDYH2QWKHRQHKDQGIXOODFFHVVWR8*HQWDLOVWKDWIHDWXUDOSURSHUWLHVRIWKH/
WKDWDUHQRWVHOHFWHGLQWKH/DUHDYDLODEOHUHJDUGOHVVRI/LQIOXHQFHV0RQWUXODQG
6ODEDNRYDIRUH[DPSOHWHVWLQJWKH/DFTXLVLWLRQRIWKHSUHWHULWLPSHUIHFWLYH
FRQWUDVWLQ6SDQLVKDUJXHWKDWOHDUQHUVKDYHIXOODFFHVVWRWKHSURSHUWLHVRI8*LQWKLV
GRPDLQ7KH\VXSSRUWWKLVZLWKHYLGHQFHIURPWKHLU/(QJOLVK/6SDQLVKDGYDQFHG
SDUWLFLSDQWVSHUIRUPLQJZLWKQDWLYHOLNHDFFXUDF\2QWKHRWKHUKDQG+DZNLQVDQG
/LV]NDFODLPWKDWSRVWSXEHUW\OHDUQHUVRQO\KDYHSDUWLDODFFHVVWRWKHSURSHUWLHV
PDGHDYDLODEOHE\8*,QWKHFDVHRI/&KLQHVH/(QJOLVKOHDUQHUV7>SDVW@UHPDLQV
XQVSHFLILHGDV&KLQHVHODFNVWKLVIHDWXUH)XUWKHUPRUHWKLV/LQIOXHQFHLVFRQVLGHUHGWR
EHSHUPDQHQW7RVXSSRUWWKLVFODLPWKH\FRPSDUHSHUIRUPDQFHLQDIUHHRUDOSURGXFWLRQ
WDVNZLWKKLJKO\SURILFLHQW*HUPDQ-DSDQHVHDQG&KLQHVHJURXSVZKHUH*HUPDQDQG
-DSDQHVHLQVWDQWLDWHV>SDVW@DQG&KLQHVHGRHVQRW7KHUHVXOWVVKRZWKDWWKH&KLQHVH
JURXSLVVLJQLILFDQWO\GLIIHUHQWIURPWKHRWKHUWZRJURXSVE\SURGXFLQJLQIOHFWHGUHJXODU
YHUEVLQWZRWKLUGVRIXQDPELJXRXVO\SDVWWHQVHHQYLURQPHQWVFRPSDUHGZLWK
WKH*HUPDQDQG-DSDQHVHJURXSVZKRSHUIRUPQHDUQDWLYHO\ZLWKDQG
UHVSHFWLYHO\
5REHUWVDQG/LV]NDDOVRFRQVLGHUHGWKHLVVXHRI/LQIOXHQFHVRQWKH/
DFTXLVLWLRQRIWHPSRUDOSKHQRPHQD+RZHYHUWKLVWLPHLWZDVIUDPHGZLWKLQWKHTXHVWLRQ
RIKRZDGYDQFHGOHDUQHUVSXWWRXVHWKHLUNQRZOHGJHRIWHQVHDVSHFWGLVWLQFWLRQV
DXWRPDWLFDOO\LQUHDOWLPHFRPSUHKHQVLRQLQWKHSURFHVVLQJRIDQRPDORXVVHQWHQFHV
7KH\LQYHVWLJDWHGZKHWKHU)UHQFKDQG*HUPDQOHDUQHUVVKRZLPSOLFLWNQRZOHGJHRIVXFK
GLVWLQFWLRQVDQGZKHWKHUWKLVLVGHSHQGHQWRQWKHSUHVHQFHDEVHQFHRIVXFKGLVWLQFWLRQVLQ


WKHLU/6SHFLILFDOO\WKH\WHVWHGWKHOHDUQHUV¶VHQVLWLYLW\WRWHQVHDVSHFWDJUHHPHQW
PLVPDWFKHVLQWKHLURQOLQHSURFHVVLQJRI(QJOLVKSDVWVLPSOHWHQVHDQG%ULWLVK(QJOLVK
SUHVHQWSHUIHFWDVSHFWE\XVLQJDQRQOLQHVHOISDFHGUHDGLQJWDVNLQYROYLQJDPLVPDWFK
EHWZHHQIURQWHGWHPSRUDODGYHUELDOVDQGWKHLQIOHFWHGYHUEHJ<HVWHUGD\-RKQKDV
JRQHVZLPPLQJ7KHUHVXOWVUHYHDOHGWKDWHYHQWKRXJKERWK/JURXSVMXGJHGWKH
YLRODWLRQVDVXQDFFHSWDEOHLQWKHRIIOLQH$-WDVNWRQDWLYHOLNHOHYHOVRQO\WKH)UHQFK
ZHUHVHQVLWLYHWRYLRODWLRQVLQERWKVLPSOHSDVWDQGSUHVHQWSHUIHFWHQYLURQPHQWVRQOLQH
XQOLNHWKH*HUPDQVZKRVKRZHGQRSURFHVVLQJFRVWDWDOOIRUHLWKHUW\SHRIPLVPDWFK
7KHDXWKRUVVXJJHVWWKDWWKHGLIIHUHQFHEHWZHHQWKHWZRJURXSVFRXOGEHDWWULEXWHGWR/
LQIOXHQFHVLHWKH)UHQFKZHUHVHQVLWLYHWRWKHWHQVHDVSHFWYLRODWLRQVDVWKHLU/
HQFRGHVDVSHFWXDOGLVWLQFWLRQVDOEHLWGLIIHUHQWO\WR(QJOLVKZKHUHDVDVQRWHGDERYH
*HUPDQGRHVQRWJUDPPDWLFDOL]HDVSHFWDWDOOWKXVSRWHQWLDOO\LQIOXHQFLQJWKHQRQ
LQVWDQWLDWLRQRILPSOLFLWNQRZOHGJHRI(QJOLVKDVSHFWXDOGLVWLQFWLRQVHYHQWKRXJKH[SOLFLW
NQRZOHGJHRIWKHDVSHFWXDOFRQWUDVWZDVHYLGHQW
7KHFXUUHQWVWXG\DOVRLQYHVWLJDWHV/LPSOLFLWNQRZOHGJHXVLQJVHOISDFHG
UHDGLQJEXWUDWKHUWKDQXVLQJDYLRODWLRQSDUDGLJPHJ+RSS-XIIV	+DUULQJWRQ
5REHUWV	/LV]NDZHWHVWHGOHDUQHUV¶RQOLQHFRPPLWPHQWVGXULQJ
SURFHVVLQJ:HIRFXVRQWHPSRUDU\VXEMHFWREMHFWDPELJXLWLHVLQ(QJOLVKSDVWVLPSOHDQG
SDVWSURJUHVVLYHFRQVWUXFWLRQVDOORIZKLFKXOWLPDWHO\WXUQRXWWREHJUDPPDWLFDO%DVHG
RQWKHVLPLODULWLHVDQGGLIIHUHQFHVGHWDLOHGLQWKHSUHYLRXVVHFWLRQRQ(QJOLVKWHQVHDVSHFW
GLVWLQFWLRQVDQGVXPPDUL]HGLQWDEOHEHWZHHQ(QJOLVKDQGWKHWKUHHOHDUQHU/VDQG
JLYHQWKDWWKHUHLVHYLGHQFHIURPSUHYLRXVVWXGLHVRIDQ/LQIOXHQFHRQ/SURFHVVLQJRI


WHPSRUDULO\DPELJXRXVVHQWHQFHVHJ'XVVLDV	&UDPHU6FKXO])UHQFN0HVWUH
	3\QWHZHFDQPDNHSUHGLFWLRQVDERXW/LQIOXHQFHVIURPHDFKOHDUQHUJURXS
7KXVZLWKWKHLQVWDQWLDWLRQRI7>SDVW@LQWKHLUQDWLYH/VZHSUHGLFWWKDWWKH
UHVXOWVZLOOVKRZQDWLYHOLNHSHUIRUPDQFHLQ(QJOLVKIRUWKHVLPSOHSDVWLQDOOWKUHH/
JURXSV:LWKUHJDUGVWRSURJUHVVLYHDVSHFWKRZHYHUZHPLJKWH[SHFWWRVHHGLIIHUHQFHV
DFURVVWKHWKUHHJURXSVLQWHUPVRIJUDPPDWLFDOSUR[LPLW\WR(QJOLVK6LQFH)UHQFK
HQFRGHVWKHGLVWLQFWLRQYLD$VS>SHUIHFWLYH@DOEHLWLQGLUHFWO\DQGJLYHQWKHILQGLQJVLQ
5REHUWVDQG/LV]NDZHSUHGLFWWKHLUSURFHVVLQJWREHPRVWVLPLODUWRWKH(QJOLVK
FRQWUROJURXS,QFRQWUDVWWKH*HUPDQDQG'XWFKJURXSVDUHSUHGLFWHGWREHWKHOHDVW
QDWLYHOLNHJLYHQWKDWDVSHFWLVQRWHQFRGHGREOLJDWRULO\+RZHYHULIWKHSHULSKUDVWLF
DDQKHWLQIFRQVWUXFWLRQWRH[SUHVVSURJUHVVLYHDVSHFWLQ'XWFKLVLQGHHGEHFRPLQJ
JUDPPDWLFDOL]HGWKH'XWFKJURXSPD\SHUIRUPPRUHOLNHWKH(QJOLVKFRQWUROVLQ
FRPSDULVRQWRWKH*HUPDQ/OHDUQHUV

7KH&XUUHQW6WXG\
 ,QWKLVVWXG\WZRPDLQWDVNVVHOISDFHGUHDGLQJWRWDSLPSOLFLWSURFHVVHVDQG
DFFHSWDELOLW\MXGJPHQWVWRDVVHVVH[SOLFLWNQRZOHGJHZHUHXVHGWRJDLQDPRUHFRPSRVLWH
SLFWXUHRIOHDUQHUV¶NQRZOHGJHRIWKHFRQVWUXFWLRQVXQGHULQYHVWLJDWLRQ(OOLV(OOLV
HWDO+XOVWLMQ5HEXVFKDW5REHUWV	/LV]ND7RNRZLF]	
0DF:KLQQH\$PHWDOLQJXLVWLFFOR]HSURGXFWLRQWDVNLQZKLFKWKHOHDUQHUVZHUH
UHTXLUHGWRGLVWLQJXLVKWKHSDVWVLPSOHIURPWKHSDVWSURJUHVVLYHZDVHPSOR\HGWRSUH
VHOHFWSDUWLFLSDQWVIRUWKHVWXG\DVZHZHUHLQWHUHVWHGLQKRZOHDUQHUVZKRKDYH
GHPRQVWUDWHGWKHLUµRIIOLQH¶NQRZOHGJHRI(QJOLVKDVSHFWZRXOGSXWWKLVNQRZOHGJHWR


XVHGXULQJUHDOWLPHFRPSUHKHQVLRQDQGDOOOHDUQHUVDOVRXQGHUWRRNDWHVWRI(QJOLVK
SURILFLHQF\0RUHGHWDLOVDUHVHWRXWLQWKHPHWKRGVHFWLRQVEHORZ

0HWKRG
3DUWLFLSDQWV
7KHSDUWLFLSDQWVZHUHDOOSDLGDVPDOOIHHDQGFRPSULVHG*HUPDQPHDQDJH
'XWFKPHDQDJH)UHQFKPHDQDJHDQGDFRQWURO
JURXSRIQDWLYH%ULWLVK(QJOLVKVSHDNHUVPHDQDJH$OOWKH/OHDUQHUV
ZHUHVWXG\LQJ(QJOLVKDWXQLYHUVLW\LQWKHLUKRPHFRXQWU\$OOOHDUQHUVXQGHUWRRNWKH
JUDPPDUSDUWRIWKH2[IRUG3ODFHPHQW7HVW$OODQZKLFKSODFHGWKHPLQWKH
µDGYDQFHG¶UDQJHWDEOH$FOR]HWHVWZDVXVHGWRVHOHFWSDUWLFLSDQWVRQWKHEDVLVRI
WKHLUDELOLW\WRGLVWLQJXLVKWKHSDVWVLPSOHIURPWKHSDVWSURJUHVVLYHVHH$SSHQGL[$
ZKLFKLQYROYHGUHDGLQJDVKRUWQDUUDWLYHWH[WDQGLQVHUWLQJLQWRWKHJDSVLQWKHWH[WWKH
FRUUHFWIRUPSDVWVLPSOHSURJUHVVLYHRIWKHYHUE2QO\WKRVHZKRVFRUHGDERYH
ZHUHVHOHFWHGOHDGLQJWR'XWFK)UHQFKDQG*HUPDQSDUWLFLSDQWVVHHWDEOH
$FFRUGLQJWRWKHUHVXOWVRIWZRRQHZD\$129$VZLWK*URXS'XWFK)UHQFK*HUPDQ
DVEHWZHHQJURXSIDFWRUWKHUHZHUHQRVLJQLILFDQWGLIIHUHQFHVLQHLWKHUWKHSURILFLHQF\
WHVW) S!RUWKHSURGXFWLRQWDVNVFRUHV) S!7KXV
WKH/OHDUQHUVZHUHPDWFKHGLQWHUPVRIWKHLUSURILFLHQF\DOWKRXJKWKHUHZDVVRPHZKDW
PRUHYDULDWLRQLQWKH*HUPDQOHDUQHUVLQ(QJOLVKDQGWKHLUDELOLW\WRGLVWLQJXLVKWKHSDVW
VLPSOHIURPWKHSDVWSURJUHVVLYH'HVSLWHWKHIDFWWKDWWKHOHDUQHUV¶SURILFLHQF\VFRUHV
ZHUHPDWFKHGJLYHQWKDWSURILFLHQF\RIIOLQHNQRZOHGJHKDVEHHQIRXQGWRDIIHFW/
OHDUQHUV¶SURFHVVLQJRIWHPSRUDU\DPELJXLWLHV-DFNVRQ-DFNVRQ	YDQ+HOO


WKHVFRUHVRQWKHSURILFLHQF\WDVNODWHUHQWHUHGLQWRWKHDQDO\VHVRIWKHRQDQGRII
OLQHWDVNV


(QJOLVK3URILFLHQF\ &OR]H3URGXFWLRQ
0HDQ 6' 5DQJH 0HDQ 6' 5DQJH
'XWFKQ       
)UHQFKQ       
*HUPDQQ       
7DEOH/OHDUQHUV¶VFRUHVRQ(QJOLVKSURILFLHQF\WHVWDQGFOR]HSURGXFWLRQWDVN

0DWHULDOVDQG3URFHGXUH
7KHZRUGE\ZRUGVHOISDFHGUHDGLQJVWXG\FRQWDLQHGH[SHULPHQWDOVHQWHQFHV
$SSHQGL[%LQIRXUFRQGLWLRQVUDQGRPL]HGDQGVHWDPRQJVWILOOHUVRI
GLIIHUHQWW\SHV(DFKH[SHULPHQWDOVHQWHQFHFRPSULVHGDSUHSRVHGDGMXQFWZLWKDQ
RSWLRQDOO\WUDQVLWLYHYHUELQWKHSDVWVLPSOHRUSDVWSURJUHVVLYHWHQVHDQG
IROORZHGDQLQWURGXFWRU\VHQWHQFH-RKQDQG6DPWRRNWKHLUJXQVRXWLQWRWKHZRRGV$
GHILQLWHVLQJXODU'3IROORZHGZKLFKDOZD\VFRQWDLQHGDQDGMHFWLYHWRH[WHQGWKHOHQJWKRI
WKHDPELJXLW\FI)HUUHLUD	+HQGHUVRQWHPSRUDULO\DPELJXRXVEHWZHHQD
VXEMHFWHDUO\FORVXUHDQGREMHFWUHDGLQJODWHFORVXUHDQGWKHQWKHPDLQFODXVHYHUE
SOXVVXEMHFWSURQRXQLQWKHODWHFORVXUHYHUVLRQRIWKHVHQWHQFHV>D@IROORZHGE\
ZRUGVPRVWRIWHQDSUHSRVLWLRQDOSKUDVH

 D6LPSOHSDVWODWHFORVXUH
$V-RKQKXQWHGWKHIULJKWHQHGUDEELWLWHVFDSHGWKURXJKWKHGDUNWUHHV
 E6LPSOHSDVWHDUO\FORVXUH
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RQWKHDFFHSWDELOLW\MXGJPHQWVDOWKRXJKQRWLGHQWLFDO)RUWKH)UHQFKWKHUHZDVRQO\DQ
HIIHFWRI$VSHFWȕ 6( W S EHFDXVHWKHSURJUHVVLYHLWHPV
ZHUHUDWHGPRUHKLJKO\DFFHSWDEOHWKDQWKHVLPSOHLWHPVRYHUDOO6LPLODUO\WKHUHZDVDQ
HIIHFWRI$VSHFWLQWKH'XWFKGDWDȕ 6( W S DVZHOODV
DQLQWHUDFWLRQEHWZHHQ$VSHFWDQG7\SHȕ 6( W S 
6HSDUDWHDQDO\VHVRIWKH'XWFKSURJUHVVLYHDQGVLPSOHVFRUHVIRXQGWKDWWKLVLQWHUDFWLRQ
ZDVFDXVHGE\WKHIDFWWKDWWKHUHZDVQRGLIIHUHQFHLQMXGJPHQWVEHWZHHQWKHHDUO\DQG
ODWHFORVXUHSURJUHVVLYHLWHPV7\SH/&ȕ 6( W S 
ZKHUHDVWKHSDVWVLPSOHODWHFORVXUHLWHPVZHUHMXGJHGDVVLJQLILFDQWO\PRUHDFFHSWDEOH
WKDQWKHHDUO\FORVXUHLWHPVȕ 6( W SDSDWWHUQVLPLODU
WRWKDWIRXQGIRUWKH(QJOLVK
 6XPPDULVLQJWKHILQGLQJVRIWKHPDLQDQDO\VLVWKHRQOLQHGDWDUHYHDOHGHIIHFWVRI
PLVDQDO\VLVIRUDOO/OHDUQHUVRQWKHGLVDPELJXDWLQJDQGLPPHGLDWHO\IROORZLQJ
VSLOORYHUVHJPHQWVZLWK57VKLJKHUIRUHDUO\FORVXUHYHUVXVODWHFORVXUHLWHPVEXWLQ
FRQWUDVWWRWKH(QJOLVKWKLVZDVQRWDIIHFWHGE\WKHDVSHFWRIWKHSUHYLRXVO\HQFRXQWHUHG
YHUE2IIOLQHWKH)UHQFKDQG'XWFKOHDUQHUVWUHDWHGWKHLWHPVGLIIHUHQWO\GHSHQGLQJRQ
DVSHFWZLWKWKHSDVWVLPSOHHDUO\FORVXUHLWHPVEHLQJWKHMXGJHGDVOHVVDFFHSWDEOHWKDQ
WKHSDVWSURJUHVVLYHHDUO\FORVXUHLWHPV7KHUHZDVQRGLIIHUHQFHEHWZHHQRQDQGRII
OLQHUHVSRQVHVIRUWKH*HUPDQ/OHDUQHUV%HORZZHH[DPLQHSRWHQWLDOHIIHFWVRI
SURILFLHQF\LQWKH/OHDUQHUJURXSGDWD



3RVWKRF$QDO\VHV(IIHFWVRI3URILFLHQF\7RLQYHVWLJDWHHIIHFWVRISURILFLHQF\
DQDO\VHVZHUHUXQSHUJURXSZLWK/'XWFK)UHQFK*HUPDQ3URILFLHQF\6FRUHDV
SUHGLFWRUYDULDEOHVWRJHWKHUZLWK$VSHFWDQG7\SHDQGDQGZLWK$VSHFWDQG7\SH
LQFOXGHGDVUDQGRPVORSHVE\VXEMHFWDQG$VSHFW7\SH/DQG3URILFLHQF\E\LWHPV
(IIHFWVRI3URILFLHQF\ZHUHREVHUYHGRQO\REVHUYHG57VIRUWKHGLVDPELJXDWLQJ93DQG
WKHVHQWHQFHILQDOVHJPHQWWKHUHZHUHQRLQWHUDFWLRQVZLWK3URILFLHQF\RQ57VRQWKH
DPELJXRXV'3WKHVSLOORYHUVHJPHQWVQRURQWKHDFFHSWDELOLW\MXGJPHQWVVHH$SSHQGL[
&
2QWKHGLVDPELJXDWLQJ93WKHUHZDVDVLJQLILFDQWLQWHUDFWLRQEHWZHHQ7\SH/&
DQG3URILFLHQF\ȕ 6( W S EHFDXVHWKHUHZDVDWUHQG
DFURVVDOO/VWKDWWKHKLJKHUWKHLUSURILFLHQF\WKHORQJHUWKHUHDGLQJWLPHVZHUHIRUWKH
HDUO\FORVXUHLWHPV2QWKHVHQWHQFHILQDOVHJPHQWWKHUHZDVDQHIIHFWRI/)UHQFKȕ 
6( W S ZKLFKLQWHUDFWHGZLWK$VSHFW6LPSOHȕ 
6( W S 7\SH/&ȕ 6( W 
S DQG3URILFLHQF\ȕ 6( W S /
)UHQFKDQG3URILFLHQF\DOVRHQWHUHGLQWRVLJQLILFDQWWKUHHZD\LQWHUDFWLRQVZLWK7\SH/&
ȕ 6( W S DQGPDUJLQDOO\ZLWK$VSHFW6LPSOHȕ 
6( W S 7KHVHUHVXOWVVXJJHVWWKDWRQO\IRUWKH)UHQFKGLG
SURILFLHQF\LQWHUDFWZLWK$VSHFWDQG7\SHLQIOXHQFHWKHOHDUQHUV¶RQOLQHUHDGLQJ7KLV
ZDVVXSSRUWHGE\WKUHHDQDO\VHVSHUJURXSZLWK$VSHFW7\SHDQG3URILFLHQF\HQWHUHG
LQWRWKHPRGHO7KHUHZHUHQRHIIHFWVRISURILFLHQF\IRUHLWKHUWKH'XWFKRUWKH*HUPDQ
*URXS6HH$SSHQGL[&


)RUWKH)UHQFKWKHUHZDVDVLJQLILFDQWLQWHUDFWLRQEHWZHHQ7\SH/&DQG
3URILFLHQF\ȕ 6( W S DPDUJLQDOLQWHUDFWLRQEHWZHHQ
$VSHFW6LPSOHDQG3URILFLHQF\ȕ 6( W S DQGD
PDUJLQDOWKUHHZD\LQWHUDFWLRQEHWZHHQ7\SH/&$VSHFW6LPSOHDQG3URILFLHQF\ȕ 
6( W S $QH[DPLQDWLRQRIWKHSURJUHVVLYHDVSHFW57V
VHSDUDWHO\IURPWKHVLPSOHDVSHFW57VIRXQGWKDWWKHVHHIIHFWVZHUHGULYHQE\WKHIDFW
WKDWIRUWKHSURJUHVVLYHLWHPVWKHUHZDVDQHIIHFWRIERWK7\SH/&ȕ 6( 
W S 3URILFLHQF\ȕ 6( W S 
DQGDQLQWHUDFWLRQEHWZHHQWKHWZRȕ 6( W S ZKHUHDV
WKHUHZHUHQRHIIHFWVIRUWKHSDVWVLPSOHLWHPV,QVXPRQWKHVHQWHQFHILQDOVHJPHQWWKH
PRUHKLJKO\SURILFLHQW)UHQFKOHDUQHUVUHDGWKHSURJUHVVLYHLWHPVZLWKD'3LHWKHODWH
FORVXUHLWHPVPRUHVORZO\WKDQWKHHDUO\FORVXUHSURJUHVVLYHLWHPV

*HQHUDO'LVFXVVLRQ
,QWKLVVWXG\ZHLQYHVWLJDWHG/OHDUQHUV¶LPSOLFLWDQGH[SOLFLWNQRZOHGJHRIWKH
GLVWLQFWLRQEHWZHHQWKHSDVWVLPSOHDQGSDVWSURJUHVVLYHLQ(QJOLVKXVLQJVHOISDFHG
UHDGLQJDQGDQDFFHSWDELOLW\MXGJPHQWWDVN%HORZZHGLVFXVVWKHILQGLQJV

(QJOLVKQDWLYHVSHDNHUV
2XU(QJOLVKQDWLYHVSHDNHUUHVXOWVUHSOLFDWHWKRVHRI)UD]LHUHWDOVKRZLQJWKDW
UHFRYHU\IURPPLVDQDO\VLVGXULQJRQOLQHSURFHVVLQJLVHDVLHULQSURJUHVVLYHYHUVXV
VLPSOHWHPSRUDU\VXEMHFWREMHFWDPELJXLWLHV)UD]LHUHWDODUJXHWKDWUHFRYHU\IURP
LQLWLDOPLVDQDO\VLVLVPLWLJDWHGLQSURJUHVVLYHYHUVXVVLPSOHVHQWHQFHVEHFDXVHRIWKH


GLIIHUHQFHVLQWKHSHUVSHFWLYHWKDWUHDGHUVWDNHRQHYHQWV$VLPSOHYHUELQGXFHVDQ
H[WHUQDOSHUVSHFWLYHDQGVRZKHQD'3LVHQFRXQWHUHGLWVHUYHVDVGLUHFWREMHFW
SURYLGLQJDQHQGSRLQWIRUWKHHYHQWKXQWHGWKHUDEELW7KXVRQHQFRXQWHULQJWKH
GLVDPELJXDWLQJ93ZKHQWKH'3PXVWEHUHDQDO\]HGDVWKHVXEMHFWRIWKHPDLQYHUE
UHDQDO\VLVLQYROYHVUHOLQTXLVKLQJWKHSUHIHUUHGGLUHFWREMHFWDQDO\VLVLQIDYRXURIDQ
XQERXQGHGHYHQWLQWHUSUHWDWLRQ,QFRQWUDVWWKH\DUJXHWKDWUHDGHUVDUHDPELYDOHQWZKHQ
LWFRPHVWRDQHQGSRLQWIRUDSURJUHVVLYHHYHQWZDVKXQWLQJWKHGHHUYVZDVKXQWLQJ
EHFDXVHRIWKHLQWHUQDOXQERXQGHGSHUVSHFWLYHWDNHQDQGVRUHDQDO\VLVLVFRPSDUDWLYHO\
HDVLHU
%HORZZHGLVFXVVWKH/OHDUQHUILQGLQJVLQFRPSDULVRQWRWKHQDWLYH(QJOLVK
DQGDFFRUGLQJWRWKHSUHGLFWLRQVEDVHGRQWKHOHDUQHUV¶/GLIIHUHQFHVLQWHQVHDVSHFWVHW
RXWDERYHWDEOH

1DWLYHOLNHLQFUHPHQWDOSURFHVVLQJ±SDVWVLPSOH
6LQFH7HQVHLVLQVWDQWLDWHGLQDOOWKHOHDUQHU/VZHSUHGLFWHGWKDWWKHOHDUQHUVVKRXOGDOO
SHUIRUPOLNHQDWLYHVSHDNHUVLQWKHLUSURFHVVLQJLQWHUSUHWDWLRQRIWKHSDVWVLPSOHLWHPV
7KLVZDVWKHFDVHDVDOO/JURXSVVORZHGGRZQLQWKHHDUO\FORVXUHSDVWVLPSOH
FRQGLWLRQDILQGLQJWKDWDGGVWRWKHHYLGHQFHRILQFUHPHQWDO/RQOLQHSURFHVVLQJHJ
-DFNVRQ-XIIV	+DUULQJWRQ5REHUWV	)HOVHU)RUDOOWKH
OHDUQHUVWKLVZDVHYLGHQWLPPHGLDWHO\RQWKHGLVDPELJXDWLQJVHJPHQWOLNHWKHQDWLYH
(QJOLVKVSHDNHUVDQGWKHQVSLOOHGRYHULQWRWKHIROORZLQJVHJPHQWV7KHRQOLQH
SDWWHUQIRUWKHSDVWVLPSOHZDVUHIOHFWHGLQDOOWKHOHDUQHUV¶RIIOLQHMXGJPHQWVWKHHDUO\


FORVXUHSDVWVLPSOHLWHPVHOLFLWHGORZHUDFFHSWDELOLW\UDWLQJVLQFRPSDULVRQWRWKHODWH
FORVXUHFRQGLWLRQ

/LQIOXHQFHV±SDVWSURJUHVVLYH
$VSUHGLFWHGRQWKHEDVLVRIGLIIHUHQFHVLQWKHOHDUQHU/VZLWKUHJDUGVWR
JUDPPDWLFDOL]HGDVSHFWLWZDVZLWKWKHSURJUHVVLYHLWHPVWKDWWKHWKUHH/JURXSV
SHUIRUPHGGLIIHUHQWO\7KH)UHQFKJURXSZHUHH[SHFWHGWRSHUIRUPPRVWOLNHWKHQDWLYH
VSHDNHUVLQWKHSDVWSURJUHVVLYHZKHUHDVZHSUHGLFWHGWKH*HUPDQVZRXOGQRWEH
DIIHFWHGE\WKHSURJUHVVLYHVLPSOHGLVWLQFWLRQVLQFHWKLVZDVIRXQGLQWKHRQOLQHUHVXOWV
RI5REHUWVDQG/LV]ND7KH'XWFKJURXSZHUHSUHGLFWHGWRSDWWHUQPRUHDNLQWR
WKH)UHQFK(QJOLVKLILWLVLQGHHGWKHFDVHWKDWWKHSHULSKUDVWLFDDQKHWLQILQLWLYH
FRQVWUXFWLRQLVEHFRPLQJJUDPPDWLFDOL]HG'XWFK
7KHVHSUHGLFWLRQVZHUHRQWKHZKROHUHDOL]HG7KH*HUPDQOHDUQHUV¶RQDQGRII
OLQHSHUIRUPDQFHGLGQRWGLIIHUDQGERWKDVSHFWXDOFRQGLWLRQVZHUHWUHDWHGWKHVDPHDQ
HTXLYDOHQW*3HIIHFWRQOLQHDQGORZHURIIOLQHDFFHSWDELOLW\UDWLQJVIRUWKHHDUO\FORVXUH
FRQGLWLRQVLUUHVSHFWLYHRIDVSHFWGHVSLWHSHUIRUPLQJQRGLIIHUHQWO\IURPWKH'XWFKRU
)UHQFKLQWKHFOR]HSURGXFWLRQWDVN7KXVWKH*HUPDQOHDUQHUVGHPRQVWUDWHG
PHWDOLQJXLVWLFNQRZOHGJHRIWKHGLVWLQFWLRQEHWZHHQWKHSURJUHVVLYHDQGVLPSOHEXWWKLV
ZDVQRWUHIOHFWHGLQWKHLURQOLQHRIIOLQHH[SHFWDWLRQVSUHIHUHQFHVIRUDGLUHFWREMHFWLQ
WKHVHWHPSRUDULO\DPELJXRXVVHQWHQFHVZLWKERWKDVSHFWXDOW\SHVEHLQJWUHDWHGDV
>@WHOLFDQGDGLUHFWREMHFWH[SHFWHGHTXDOO\,WPD\EHWKDWSRVWSXEHUW\/OHDUQHUV¶
NQRZOHGJHRIGLVWLQFWLRQVQRWLQVWDQWLDWHGLQWKHLU/PD\QRWEHFRPHIXOO\DFTXLUHGRU
PD\DWOHDVWEHGHOD\HG+DZNLQV	/LV]ND5REHUWV	/LV]ND


7KH)UHQFK/VSHUIRUPHGPRVWVLPLODUO\WRWKHQDWLYHVZLWKDVSHFWDIIHFWLQJRQ
OLQH57VDWOHDVWIRUWKHKLJKHUSURILFLHQF\JURXS+RZHYHU57VZHUHQRWLGHQWLFDOWRWKH
QDWLYHVSHDNHUVVSHFLILFDOO\ZKLOHUHFRYHU\IURPPLVDQDO\VLVLQWKHSURJUHVVLYHFRQWH[W
ZDVHDVLHUIRUWKH(QJOLVKWKH)UHQFKIRXQGWKHSURJUHVVLYHHDUO\FORVXUHLWHPVHDVLHUWR
SURFHVVWKDQWKHSURJUHVVLYHODWHFORVXUHLWHPVGHVSLWHWKHMXGJPHQWGDWDVKRZLQJWKDW
ERWKHDUO\DQGODWHFORVXUHSURJUHVVLYHVHQWHQFHVZHUHHTXDOO\DFFHSWDEOH'HVSLWHWKHVH
GLIIHUHQFHVLQFRPSDULVRQWRWKHQDWLYHVLWLVLQIDFWVWULNLQJWKDWWKH)UHQFKJURXSZHUH
DIIHFWHGE\DVSHFWRQOLQHDOWKRXJKWKHLPSDUIDLWLQ)UHQFKLVQRWLGHQWLFDOWRWKH(QJOLVK
SDVWSURJUHVVLYHLQWKDWLWFDQH[SUHVVERWKRQJRLQJDQGKDELWXDOHYHQWVLQWKHSDVW
&RPULH5REHUWVDQG/LV]NDVLPLODUO\IRXQGWKDW)UHQFK/OHDUQHUVZHUH
VHQVLWLYHRQOLQHWR(QJOLVKDVSHFWXDOGLVWLQFWLRQVVRLWPD\EHWKDWWKHPHUH
SUHVHQFHDEVHQFHRIJUDPPDWLFDOL]HGDVSHFWHYHQLIQRWLQVWDQWLDWHGLQWKH/LQH[DFWO\
WKHVDPHZD\DVLQWKH/DIIHFWV/FRPSUHKHQGHUV
SURFHVVLQJFRPPLWPHQWV,IWKLVLV
WKHFDVHWKHQWKHVHILQGLQJVVKRXOGJHQHUDOL]HWRQDWLYHVSHDNHUVDQGOHDUQHUVRIRWKHU
ODQJXDJHVZKLFKGLVWLQJXLVKJUDPPDWLFDOO\EHWZHHQWKHSHUIHFWLYHLPSHUIHFWLYH7KHUHLV
LQIDFWVRPHHYLGHQFHRIWKLVIRULQVWDQFH3DSDGRSRXORXDQG7VLPSOLIRXQGWKDW
QDWLYH*UHHNVSHDNHUVH[SHFWDQDWHOLFHYHQWZLWKLPSHUIHFWLYHYHUEVLHWKH\GLGQRW
PLVDQDO\VHWKHDPELJXRXV'3LQHDUO\FORVXUHVHQWHQFHVWKDWDUHFRPSDUDEOHWRWKRVH
WHVWHGLQWKHFXUUHQWSDSHUDOWKRXJKWKH\GLGQRWLQFOXGHVHQWHQFHVZLWKSHUIHFWLYHYHUEV
ZKLFKFRXOGEHLQYHVWLJDWHGLQIXWXUHVWXGLHV
7KH'XWFKJURXSSHUIRUPHGVLPLODUO\WRWKH)UHQFKRIIOLQHVKRZLQJDQHIIHFWRI
DVSHFWZKHUHDVRQOLQHOLNHWKH*HUPDQ/VQRVXFKHIIHFWVZHUHREVHUYHG7KHUHIRUH
RYHUDOODOWKRXJKDVSHFWLVQRWPDUNHGREOLJDWRULO\LQHLWKHU'XWFKRU*HUPDQWKH'XWFK


OHDUQHUVZHUHPRUHVHQVLWLYHWR(QJOLVKDVSHFWXDOGLVWLQFWLRQV/LNHLQ*HUPDQ
SURJUHVVLYHDVSHFWFDQEHUHDOL]HGYLDOH[LFDOPHDQVEXWLWPD\EHWKDWWKH'XWFK
SHULSKUDVWLFORFDWLYHFRQVWUXFWLRQ]LMQDDQKHWLQILVLQWKHSURFHVVRIEHFRPLQJ
JUDPPDWLFDOL]HGSHUKDSVVLPLODUO\WRWKH(QJOLVKSURJUHVVLYHZKLFKLVDUJXDEO\GHULYHG
IURPORFDWLYHH[SUHVVLRQVHJEHRQKXQWLQJ%\EHHHWDO&RPULH
-HVSHUVHQ9ODFKEXWVHH=LHJHOHU$OWKRXJKDVLPLODUFRQVWUXFWLRQLV
DYDLODEOHLQ*HUPDQLWLVDUJXHGWREHPXFKPRUHZLGHVSUHDGLQPRGHUQ'XWFKDQG
WKHUHLVHYLGHQFHWKDW'XWFKQDWLYHVSHDNHUVDUHWREHPRUHVHQVLWLYHWRWKH
XQERXQGHGQHVVRISURJUHVVLYHHYHQWVH[SHULPHQWDOO\%HKUHQV)OHFNHQ	&DUUROO
%\EHH3HUNLQV	3DJOLXFD)OHFNHQ7UDXJRWW	+HLQH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7UDGLWLRQDOO\NQRZQDVµJDUGHQSDWK¶VHQWHQFHV
+LJKHU57VLQVXFK*3VHQWHQFHVFRXOGEHHYLGHQFHRILQSXWWKDWUXQVFRQWUDU\WRSDUVLQJH[SHFWDWLRQVRU
FRXOGLQGLFDWHFRPSDUDWLYHGLIILFXOW\RILQWHJUDWLRQ,WH[WUHPHO\GLIILFXOWHYHQZLWKKLJKO\WLPHVHQVLWLYH
PHWKRGVWRWHDVHWKHVHWZRSDUVLQJSURFHVVHVDSDUWVHHHJ0LWFKHOOHWDOIRUGLVFXVVLRQ
$VWHQVHLVDOVRVSHFLILHGLQWKHVHODQJXDJHVPRUSKRV\QWDFWLFYHUEPDUNLQJIRUJUDPPDWLFDODVSHFWFR
RFFXUVZLWKJUDPPDWLFDOWHQVHPDUNLQJ
,QGLVFXVVLQJWKHLPSHUIHFWLYHKHUHLWVKRXOGEHQRWHGWKDWDVZHOODVLQIOHFWLQJIRULQKHUHQWO\G\QDPLF
YHUEVVXFKDVWUDYDLOOHUWRZRUNWKHLPSHUIHFWLYHLQIOHFWVIRUSURWRW\SLFDOVWDWHVVXFKDVVDYRLUWRNQRZ
HJ(OOHVDYDLWZKLFKLVQRWJHQHUDOO\OLFHQVHGE\WKHSURJUHVVLYH6KHZDVNQRZLQJ
$UHYLHZHUQRWHVWKDWWKH)UHQFKH[DPSOHRISHULSKUDVWLFH[SUHVVLRQRIWKHLPSHUIHFW³9SUHVHQW
SDUWLFLSOH´³YDWUDYDLOODQW´ZKLFKZHWRRNIURP$\RXQDQG6DODEHUU\LQIDFWUHTXLUHVDGLIIHUHQW
IRUP³9HQSUHVHQWSDUWLFLSOH´³FKDQWHHQWUDYDLOODQW´1HYHUWKHOHVVWKHGLVFXVVLRQZLWKUHJDUGVWRWKH
)UHQFKLPSHUIHFWLYHKHUHUHPDLQV
7KHSURGXFWLRQWDVNZDVXQGHUWDNHQDIWHUWKHH[SHULPHQWDQGZDVXVHGWRVHOHFWSDUWLFLSDQWVZKRFRXOG
GHPRQVWUDWHWKHLURIIOLQHNQRZOHGJHRI(QJOLVKWHQVHDVSHFW
:HDFNQRZOHGJHWKDWPRUHLWHPVFRXOGKDYHEHHQLQFOXGHGLQWKHFXUUHQWH[SHULPHQWDQGWKDWWKLVPD\
KDYHHQKDQFHGWKHUHVXOWV'HVSLWHWKLVWKHUHDUHJURXSGLIIHUHQFHVLQWKHSURFHVVLQJRIWKHLWHPVDQGD
UHSOLFDWLRQRIWKH)UD]LHUHWDOUHVXOWVIRUWKH(QJOLVK
$UHYLHZHUQRWHVWKDWVXEFDWHJRUL]DWLRQELDVHVFDQDIIHFWUHDGHUV¶SUHIHUHQFHVIRUDGLUHFWREMHFW:HGLG
QRWFRQWUROIRUELDVHVHJ*DUQVH\HWDOEXWDIXWXUHVWXG\FRXOGFURVVVXEFDWHJRUL]DWLRQELDVHV
ZLWKJUDPPDWLFDODVSHFWWRLQYHVWLJDWHWKHVWUHQJWKRIVXFKOH[LFDOFXHVLQRQOLQHSURFHVVLQJ
$UHYLHZHUQRWHVWKDWWKHXVHRIWHPSRUDODGYHUEVZLWKWKHSDVWSURJUHVVLYHPD\EHUDWHGDVRGG
$UHYLHZHUULJKWO\QRWHVWKDWWKHYHUEVXVHGLQWKLVVWXG\DUHLQWKHPDLQDFWLYLW\YHUEVDQGWKDWWKLVPD\
LQIOXHQFHVXEFDWHJRUL]DWLRQSUHIHUHQFHV:HGLGQRWFRQWUROIRUVXFKSUHIHUHQFHVDVWKHPDWHULDOVZHUH
WDNHQIURP)UD]LHUHW$O+RZHYHULWZRXOGEHLQWHUHVWLQJIRUDIXWXUHVWXG\LQZKLFKDVSHFWDQG
VXEFDWHJRUL]DWLRQELDVHVDUHPDQLSXODWHGWRLQYHVWLJDWHZKLFKYHUEDOFXHKDVWKHPRVWLPSDFWRQ
LQWHUSUHWDWLRQRIDQDPELJXRXVGLUHFWREMHFW
$VDIXUWKHUFRQWUROZHXVHGDSUHWHVWWRVHOHFWWKRVHYHUEVZKLFKGRQRWKDYHDQLQWULQVLFHQGSRLQWHJ
H[LWE\DVNLQJQDLYHQDWLYH(QJOLVKVSHDNHUVZKRGLGQRWSDUWLFLSDWHLQWKHPDLQVWXG\WRUDWHWKH
DFFHSWDELOLW\IURP OHDVWDFFHSWDEOHWR PRVWDFFHSWDEOHRIYHUEVZKLFKDSSHDUHGLQWKHSDVW
VLPSOHDQGZKLFKZHUHSUHVHQWHGLQVHQWHQFHVZLWKDIRUGXUDWLYHHJ6DUDKSROLVKHGWKHIXUQLWXUHIRU
KRXUV6HQWHQFHVZLWKYHUEVZLWKLQWULQVLFHQGSRLQWVZHUHH[SHFWHGWRUHFHLYHDFRPSDUDEO\ORZUDWLQJ
HJ""-RKQDUULYHGIRUKRXUV2IWKHYHUEVWHVWHGWKHPRVWKLJKO\UDWHGZHUHFKRVHQPHDQUDWLQJ
 PHDQUDWLQJRIWRWDO 
:KHQDFRPSUHKHQVLRQTXHVWLRQIROORZHGDQH[SHULPHQWDOLWHPLWGLGQRWWDUJHWWKHH[SHULPHQWDO
PDQLSXODWLRQ)RULQVWDQFHWKHTXHVWLRQZRXOGYHU\RIWHQIRFXVRQWKHLQWURGXFWRU\VHQWHQFHUDWKHUWKDQ
WKHFULWLFDOVHQWHQFH
7KLVSURFHGXUHDOORZVIRUWKHFRQWURORIPHDQGLIIHUHQFHVLQUDZ57DFURVVVXEMHFWVDQGYDULDWLRQVLQWKH
VHQVLWLYLW\WRWKHHIIHFWRIZRUGOHQJWKDFURVVVXEMHFWVDQGLQYROYHGUXQQLQJOLQHDUPL[HGHIIHFWVUHJUHVVLRQ
DQDO\VHVRQDOOWKHSDUWLFLSDQWV¶GDWDDSDUWIURPWKHSUDFWLFHLWHPVDQGWKHFRPSUHKHQVLRQTXHVWLRQVWRJHW
WKHH[SHFWHG57VGHSHQGLQJRQZRUGVHJPHQWOHQJWK7KHPRGHOLQFOXGHGDPDLQHIIHFWRIZRUGOHQJWKD
UDQGRPLQWHUFHSWIRUVXEMHFWVDQGDUDQGRPVORSHIRUOHQJWKE\VXEMHFWFI)LQH-DHJHU)DUPHU	4LDQ
7UXHVZHOO7DQHQKDXV	*DUQVH\7KHSUHGLFWHG57VZHUHWKHQVXEWUDFWHGIURPWKHUDZ57V
WRREWDLQWKHOHQJWKDGMXVWHGUHVLGXDO57VIRUWKHGDWDDQDO\VHVSURSHU
:HZHUHQRWFRQFHUQHGDERXWFROODSVLQJWKHGDWDIRUWZRUHDVRQVLDWOHDVWIRUWKH(QJOLVKVSHDNHUVZH
WKHODWHFORVXUHFRQGLWLRQVWRHOLFLWVKRUWHUUHDGLQJWLPHVLQFRPSDULVRQWRWKHHDUO\FORVXUHLWHPVDWWKH
SRLQWRIWKHVXEMHFWSURQRXQPDLQYHUEDQGLLDQDO\VHVZHUHFRPSXWHGRQUHVLGXDO57VDQGWKXVDOO
VHJPHQWVZHUHFRUUHFWHGIRUOHQJWKVHHQRWHDERYH
6HH$SSHQGL[&IRUIXOOUHVXOWVRIDOODQDO\VHV
7KHPD[LPDOPRGHOVIDLOHGWRFRQYHUJH*LYHQWKDWWKHUHLVDV\HWQRDJUHHPHQWDVWRKRZEHVWWRGHDO
ZLWKQRQFRQYHUJHQFHSDUWLFXODUO\IRUQDWXUDOODQJXDJHSV\FKROLQJXLVWLFGDWD%DUUHWDO%DWHVHW
DO0DWXVFKHNHWDOZHIROORZ/LQFN	&XQQLQJVDQG/LQFNE\VLPSOLI\LQJ
WKHUDQGRPHIIHFWVVWUXFWXUH7KLVZDVGRQHE\UHPRYLQJWKHKLJKHURUGHULQWHUDFWLRQEHWZHHQ/
EDFNJURXQGDQGWKHH[SHULPHQWDOIDFWRU$VSHFWLHIURP$VSHFW/_LWHPWR$VSHFW/_LWHP
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